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Abbreviation  Full Name 
c-myc v-myc avian myelocytomatosis viral oncogene 
RAS rat sarcoma viral oncogene  
BRCA1 breast cancer 1, early onset 
BCL-2 B-cell CLL/lymphoma 2 
ER estrogen receptor 
PR progesterone receptor 
HER2 Human epidermalgrowth factor receptor-2 
FBP1 fructose-1,6-bisphosphatase 1 
PKC protein kinase C  
TGF-β  transforming growth factor beta  
EGF Epidermal growth factor  
DFS Disease-Free Survival 
VEGF Vascular endothelial growth factor  
RHOC ras homolog gene family, member C 
DGCR8 RNA-binding protein DiGeorge critical region-8 
TRBP TAR RNA binding protein 
RNP ribonucleoprotein 
RISC miRNA-induced silencing complexes 
EMT epithelial to mensenchymal transition 
TET ten eleven translocation 
SK1 sphingosine kinase1 
PTEN phosphatase and tensin homolog  
Fat4 FAT tumor suppressor homolog 4 
Sall1 spalt like transcription factor 1 
















GATA3 GATA binding protein 3 
CDK19 cyclin-dependent kinase 19  
Bmi-1 B lymphoma Mo-MLV insertion region 1 homolog 
Sox-2 SRY (sex determining region Y)-box 2 
Oct-4 Octamer-binding transcription factor 4 



























作为一类参与转录后基因表达调控的非编码 RNA 分子，miRNA 已被证实在
多种肿瘤的发生发展过程中起到了重要的调控作用。本研究通过临床样本检测发
现，相对于正常乳腺组织，miR-144 在乳腺癌样本中高表达。我们通过生物信息
学分析发现在三个受到 miR-144 直接调控的靶基因，其中 Sall1 能调控肿瘤细胞
干性，而 Fat4 和 ST18 则是与增殖相关。在 MDA-MB-231 细胞株中敲降原本高
表达的 miR-144 可以在体外水平抑制其增殖和肿瘤干细胞的自我更新。另一方
面，在 miR-144 表达水平较低的 MCF-10A 和 MCF-7 细胞中过表达 miR-144 可
以促进其增殖，并提高 CD44+/CD24-细胞亚群的比例。此外，裸鼠皮下成瘤实验






















  In modern world, breast cancer is the leading offender of female due to its high 
incidence and mortality. In consequence of therapeutic resistance of cancer stem cells, 
most drugs which targeting the breast cancer just remain largely ineffective, and 
recurrence is quite common. Thus, understanding the mechanism of breast cancer 
progression and self-renewal would contribute to the discovery of novel therapeutic 
targets.  
As post-transcriptional regulatory non-coding RNA, microRNA has been verified 
with critical roles in tumor progression. In this report, we found that miR-144 was 
significantly up-regulated in breast cancer samples compared to paired normal breast 
tissues. We identified three miR-144 downstream targets via in silico analysis, among 
which Sall1 was reported to regulate stemness of breast cancer, while Fat4 and ST18 
contributed to proliferation. Knock-down of miR-144 in MDA-MB-231 cells 
repressed proliferation and stem-like properties in vitro. Furthermore, overexpression 
of miR-144 in MCF-10A and MCF-7 cells could promote proliferation and increase 




subpopulation. In addition, we demonstrated that 
miR-144 could promotes tumor growth through the nude mice subcutaneous injection 
model in vivo. Taken together, elaboration of miR-144 function may provide novel 
idea to clinical diagnosis and drug development against breast cancer.    
 










































































































剂，能阻碍后者结合到 HER2 上。曲妥珠单抗能干扰 HER2 的自身磷酸化及阻碍
异源二聚体形成，从而抑制下游信号转导通路的激活，来抑制乳腺癌细胞的增殖。
在 2005 年 ASCO 会议上， 有临床研究表明对于 HER2 阳性的乳腺癌患者，服














































































miRNA 是一种长度为 22nt 左右的内源性微小 RNA 分子，可在转录后水平
调节靶基因的表达，从而完成对人类生理及病理功能的调控[18]。miRNA 最早是
Lee 和他的同事在 1993 年研究秀丽新小杆状线虫时发现的[19]。2002 年，Calin
等人发现 miR15 和 miR16 的表达水平在慢性淋巴白血病中显著下调[20]，这也是
miRNA 与肿瘤相关研究的首次重大突破。2005 年，Johnson 等人发现原癌基因
RAS 受到 let-7 家族的调控[21]，直接证明了 miRNA 可以通过调控靶标癌基因来
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